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(57)Abstract 

PROBLEM TO BE SOLVED: To manufacture a semiconductor device where 
heat detectors can be disposed at high density by a method having superior 
in matching with a silicon mass-production process. 
SOLUTION: This semiconductor device includes a silicon substrate 1 0, a 
heat-insulating layer including a silicon oxidation film 1 and a heat detector 
8. The heat-insulating layer has a hollow 5 or a hole 4, whose inside 
diameter is larger than that of its opening. At least part of the hollow or the 
hole is formed in the silicon oxidation film 1. The heat-insulating layer can 
be formed by forming a hole in a silicon polycrystalline film 3 and a silicon 
oxidation film 1 through dry etching, oxidizing at least a portion brought into 
contact with the opening of the hole 4 in the silicon polycrystalline film 3 
and blocking the opening to form a hollow 5 or making the diameter of the 
opening smaller than the inside diameter. 
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[0 0 6 4] »nfi\ m (n+l) ff* (n + 2) 

(n+l) 1^5 0 6, fg (n+l) MII5 0 

(V-SCAN) 5 0 2d^I^FET512, 
5 1 3cd>^— McmEE<*> Vsel^^pLT^coFET^o 
n«iiit5^ ^l-j;^ ^®3tm£>StRi-£o rco 

TMP^St^** (H-SCAN) 5 0 3tc£ 
^J^£K:I2M£;*XfcFET (FET-SW) 5 0 

[0 0 6 5] 4S-»«U»»cH]aiS*L6«JE^/^^^ — 

»bttS«*W*o-«S:H2 4^i-o SMI 
(5d-1) (5d-3) -Ctt*^jBRai*lii5ll»*^^)«*a* 
^ »m (5d-2) (5d-4) -Cte, ^HXBMXff^b 

ft*t>, »#»JC«t. ft (1) -it (3) (C^Lfc^P 

^ - * tmic J: 6 Attest asfUffl $ n r v > 5 o 

[0 0 6 6] @#:»«K««>*btCj3U^ffi«:, HI 2 5 
{ff^ffitlcc-MOS^v\ — - 
[0 0 6 7] :rt*t), #ftMKUtliX6 i 6cDfir£^ 

6 i KDftttmm. in) ifm^mzu 
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18(1 nS!#***v'y 3 V<h pS**£Sr> 
X2lCii:?lJtC««bT«*Sti,T45 0, png^ll 1 
o*3#jc^ai«« (cool area) 6 1 9(c|Bg^ttTV^ 
5 0 r coM*£6 l 9cDT£*tcd »HfcJItf 5 ffiS£;ixTi* 

5 0 ^ CD— *fc7)[I|^ 6 16, 6 1 7^?>{i, r*x£>cDlf 

w 614,61 5(dv— hmm^fcttcm^frftmzmzt- 
m^n^o #@mtum * vd6 o l&xxfmm 

m&Vref 6 0 4i&s#*&£jft,Tv^o 
[006 8] fgnfT, « (n + l) fffg (n + 2) 

ft, , , «g»C. &n»ftjft6 0 5, fg 

(n + l) 0 SB (n+l) 1^6 0 

7, , , dS»«LTV>S 0 ir>7M/^ 
(V-SCAN) 6 0 2^bMfflFET612, 

6 1 3 c^y— hicmjE^ Vsel^^PLTr (DFET^O 

20 VtMX\ TK^teiH^v 5 ^^ (H-SCAN) 6 0 3CJ; 
"9, ^jr<htCiS^$nfcFET (FET-SW) 6 0 

9 mot, mfenmmftfrbvm^ftjjTbK n^t\z 

[0 0 6 9] #3l^j»{d^J!ra^tt5SJE^/^cO^^ — 

#e>*tsfi"?-m*o-«srH2 8^-r e mm 
(6d-1) (6d-3) -^w:*^j»fla*ts*»^e>o«*ta* 

mm <6d-2) (6d-4) *m, »*JI«iKH%&a>& 
K-efc, 5t (4) Jc^Lfcif— <^^Sbm 

[0 0 7 0] 

[m i ] *mw<Dmmxm<n-m$:^JLmmx*h 

40 5o 

[HI 2 ] *|gW^*«(t:36Ko-««r^-rBfffil2|-e*) 

[h 3 ] *mx<n¥mfcmm<om&-m&^mmm 

[14] *»WcO«Jt*«fe^i3V^-C K7^xyfy^ 
{c^ V N ^> "^-X ^ cd — 'fffl\&^^W-WiWlX$bZ) 0 

[0 5] HI 4 (D-r^ ^ S:fflv>XSiafiLfc^**3eitco 
?L CD gS^iJ /Ttf4{liT* fe 5 o 

[ni6] *5s^oJ^lg*^fe^c*3v^T K^-r^^^^^ 

50 {^fflV^^^^^cDSUco^J$^^i-5^I®[g|T'^>5o 
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15 

[0 7 ] m6<o^*? Srfflv^TRJS Lfc**ff3SJt«) 
spfflB"0*>S. 

[h i o ] *mm*mm vtzm^m^m&mm-m 
[min hi o <Dwmutmm<oto&w r> * o 

[HI l 2 ] LfcH«««K«<oSiJO-fl 

imi3] mi 2 <Dm#wtmm&<z>i$ftt&*:m*?& 

[0 1 4 ] B12 0@ft:j»«KB<0«ffi|HlKSr^-rH 

[mi 5] mi 2(o@*s«it(o^fy^t^ 
*r*-*-B"?s>5o 

[116] Hi 2 0H*««3S«Offi»fCfflV^P>ttS 
[HI 1 7 ] $|IW$rIffl LfcBfW»«3£«^*fcB'Jcc> 

[sis] in 1 7 <omi*m*mma>tt&to*:aT*»> 

So 

[019] H 1 -7 OHf*:««^ftO^Effi|5lK«r^i-H 
[0 2 0] HIl 7<^H(H»«SSB<0/K , 7 L ^v'ir^3E{b 
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/6 

[021] 017 0BfrtttttSB0Kni£fflv*&ftS 
^-f 5 h^r^i-0-Cfe^o 

[02 2] **W«:afflLfcB(Hi*««(OSe>{cJSiJ 
<Z>— ««r^i-spffiB"C«>6. 

[023] 02 2 <OB#iMfcSB(OA»tt*BT«> 

So 

[024] 022 <Dm&mmmm<Dmmicm^ 

[02 5] UfcBff«Hfc««<0*^:8iJ<D 
[026] 02 5 <oa*»«36iaoffl»lt^:E|-e*> 

So 

[02 7] 025 <D@#»mmU(oMft&*:®r-h 

So 

[02 8] 0 2 5 0Bfl5:»«3g«0«»«CfflV>t>^5 

1 ^>y^>^« (locos) 

2 i/v^^mtm 

20 3 v/yny^ H li 

4 ?L 
5 

6 (ii^JDCO) S/!lay*8« 

7 ftjKK 

8 Jft&ffiffi 

io y =i 

2 0 BH&JB 

2 i +mm 




[04] 



[05] 



□□□□□ 

□□□□□ 
□□□□□ 
□□□□□ 



<31 
-32 



33-^. 
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1 4] 




308 



\ „316 0V1 

315 <r^ 3U 



[HI2 3] 

501 0V D 



304 0V S 



7 

306 



309 



VCCD 



II 5] 



^301 0VR 



RL 



(3dH) 



RH — 
Vrl _ 



(3d-2) 



(3d-3) 



(3d-4) 



V RH - 



306 0V1 




.VCCD^ 



VCCD 



X//////Z L 



VCCD 



S3 



VCCD 



VCCD©£»£UiL 



VCCD^tsi* 



516., 



518. 



3 



517.. 



1*4- 



1/ z 



4g | Z ? 



509- 



505 



-512 



, -514 
i 

' 506 
513 
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118] 



[02 2 1 



410b 410b 




501 <*>V D 
o— 



516- 



517— 



^506 
507 



504 V 



J i«! g g g 



.509 



H-SCAN 



"7 

503 



510 



1 9] 



402^V ref 



403 0V S 



410 



I (Cool Area) 



404 



S3 

^ (Hot 



B AVW ref 



Area) 




405 



0V, 

o 



406 



^409 
411 VCCD 



VCCD 
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(5d-1) 




(5d-2) 



(5d-3) 



(5d-4) 
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[02 0] 



[12 7] 



(4d-1) 



(4d-2) 



(4d-3) 



(4d-4) 




Charge Up 

ft n 



Reset 



Read Out 



611 




610 



12 5] 



12 6] 



601 0V D 



616- 
617- 



o 

00 



7 

602 



1 H 



2 ^ 



60S 



rq ft g 



J306 



604 V rpf 



616, 



3 



601 0V D 

618 V_ 

/ 



Ug LJ I 



619 



-612 



-614 



H-SCAN 



T 

603 



610 
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12 8] 



HH 

0V seI (n) 
V,, _ 



0V se ,(n+1) 
V LL- 

V LL- 
V,, _ 



H-SCAN 



(6d-1) 



(6<H2) 



(6d-3) 



(6d-4) 
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H 0 1 L 35/32 
35/34 
37/02 



F I 

H 0 1 L 37/02 
27/14 



f-73-K (##) 



K 
B 



Hi) ^mm \um mm 
(72)3^* mm mm.* 
mmm^ mm 



(72)^# W\h m^L 

(72) 04 P AigTS 

*t«Pmm*^Pmi006#*t!i ^Tt^ 

±mmm^±^mmmm terms* 
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